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in 



In the Claims : 

Please cancel claim 8, without prejudice, and amend claims 1 and 9-10 as 

follows: 

1 . CCuirently amended) A magnetoresi stive film corapiising a multilayered 
film including: a pinned magnetic layer having magnetization whose direction is fixed; a 
nonmagnetic middle layer foimed on the pinned magnetic layer; and a free magnetic layer 
formed on the middle layer and provided with magnetization whose direction changes 
accordance with an exteraal magnetic field, and indicating a magnitude of resistance in 
accordance with an angle formed by the magnetization direction of the pinned magnetic layer 
and the magnetization direction of the free magnetic layer^ 

wherein a copper oxide layer of an oxide including a copper element is formed 
directly on said free magnetic layer, or on the free magnetic layer via an oxide layei- 
comprising a material fabricated by oxidation of a material constituting the free magnetic 
layer, 

wherein the copper oxide layer causes sp ftf^ nlar reflection o n. without an^lvir.^ 
magnetic field to. an interface b etween the coop er oxiri» Uver and thP. fr^^ m.^n^w. 



layer when ^ cppper oxide layer is formed dir e ctly on th^ fr«P magnsric ^ ^y^x, ^r^d 



wherein the copper oxide laver ca u ses specular Tiftflection on. without applvinp 
s ma^etic field to, an interface between t hfi frp^. magnetic Tav^r and the nxid^ l^v,^ ^nH 
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on the interface between the oxide kver and thP . ^^n pper oxide lav^r ^hen the coDt,^r oxide 
layer is fonned on the f ree magnetic layer via the oxide laver . 

2. (Original) The magnetoresistive film according to claim 1 wherein said 
copper oxide layer has a thickness of 10 angstroms or more. 

3. (Original) The magnetorcsistive fihu according to claim 1 wherein said 
oxide layer has a thickness of 5 angstroms or more. 

4. (Original) The magnetoresistive film according to claim 1 wherein a 
protective layer for protecting the copper oxide layer is fonned on. said copper oxide layer. 

5 . (Original) The magnetoresistive film according to claim 4 wherein said 
protective layer comprises an oxide. 

6. (Original) The magnetoresistive film according to claim 5 wherein said 
protective layer comprises A32O3 . 

7. (Original) The magnetoresistive film according to claim 1 wherein said 
free magnetic layer has a thickness of 30 angstroms or less. 
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8. (Cancelled) 



9. (Currently amended) A magnetoresistive head comprising a 
magnetQiesistive film as a multilayeied film including: a pinned magnetic layer having 
magneUzation whose direction is fixed; a nonmagnetic middle layer formed on the pinned 
magnetic layer; and a free magnetic layer formed on the middle layer and provided with 
magnetization whose direction changes in accordance with an external magnetic field and 
indicating a magnimde of resistance in accoidance wia an angle formed by the 
magneti2ation direction of the pinned magnetic layer and the magnetization diiecUon of the 
free magnetic layer, and detecting die magnitude of the resistance of the magnetoresistive 
film to detect a strength of the external magnetic field, 

wherein a copper oxide layer of an oxide including a copper element is formed 
direcUy on said free magnetic layer, or on the fiee magnetic layer via an oxide layer 
comprising a material fabricated by oxidation of a material constituting the free magnetic 
layer^ 

wherein thp copper oxide layer rftnses soecul^^r r^fl^r t jon on. withni,t ,^p pl yino 
a bias magnetic field to, an interface between the .r^p ppr nvjde laver and fh. fr.. n..^n.^. 
layer when the copper oxide laver is formed d^r..r,\y the free n^^^^a. i.y.., 



wherein the copper oxide layer causes snecnl^r refle ction on, wifhnnr applying 
a bias ma^etio ffe^d to, an interface b etween th e free magnetic Iny ^.nH ti,^ o^ride l.v^^nH 
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m M . interface between the, oxfd. hy er and the conn^ »vM. .. ^er wh.. th. ..p p.. 
l ayer is formed on the free r^ ii gnetic layer die oxide lavsr 



10. (CuirenUy amended) An information regeneration ^aratus comprising 

amagnetie head, disposed in the Vicinity of or incontacrwithamagneticrecordiagmediu™ 
on which information is recorded by a magnetization direction, for detecting the 
magnetizationdireodonof each point of the magnetic recording medium, and regenerating 
the infornration in accordance wiA the magnetization direction of each point of said 
magnetic recording medium detected by the magnetic head, 

wherein said magnetic head comprises a magnetoresistive 61m as a 
multiIayeredfihnincIuding:apim.edmag„eticlayerhavingmagnetization whose directi^^ 
fixed;anomnagnetic middle layerfoimed on the pimiedmagnetic layer: andafreemagnetic 

layerfomied on the middle layer and provided withmagnetization whose direction changes 
in accordance with an external magnetic field, and indicating a magmtude of resistance i„ 
accordance with an angle fotmed by the magnetization direction of the pimied magnetic layer 
and the magnetization direction of the fr^ magnetic layer, and detects the magnitude of the 

resistanceofmemagnetoresisUve film to detectastrengthoftheextemal magnetic field, and 
a copper oxide layer of an oxide including a copper element is formed directly 
on said tree magnetic layer, or on the free magnetic layer via an oxide layer formed of a 
I material fabricated by oxidation of a material constituting the free magnetic layer. 
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Wherein the copptToytd e layer caus es speculari:efier4on on. withniit;^^ ^^ 
a bi^^ magnetic field to, an int^nce hetwe.en th^ ^n^ p^r pxide laver ^nH rh. w 
layer w^^n the copper oxide la yer is formf-d directly on the. fW tn.crn etic laver. r^nd 

w herein the copper oxide layer canses specular i^.fl^rti on on. wifhnnt ^ppi^n"!! 
abias magnetic field to, an interface hetween th^, W ma gnetic l^^y pr. nH ti,^ oxide kver^nH 
on the interface hp,tween the oxide, l.ver .nH thP ..pp.. .^jde lav^r wh... ru. 
layer is formed on the frft e magnetic layer via die oxidft lay At- 



U. (Original) A magnetore&istivc film manufacture method for 
manufacturing a magnetoresi stive fihn as a multilayered film including: a pinned magnetic 
layer having magnetization whose direction is fixed; a nonmagneticmidd^^ 
the pinned magnetic layer; and a free magnetic layer fonned on the middle layer and 
provided with magnetization whose direction changes in accordance with an external 
magnetic field, and indicatingamagnitudeof resistance in accordance with an anglefo^ 
by the magnetization direction of the pinned magnetic layer and the magnetization direction 
of the free magnetic layer, 

said method comprising: 

a free magnetic material layer lamination step of laminating said middle layer, 
and subsequently laminating a free magaedc material layer including a material constituting 
said free magnetic layer on the middle layer; 
a metal layer lamination step^oflaminadag^^^ 
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the free magnetic material layer laminated in said free magnetic material layer lamination 
step; and 

a plasma oxidation step of exposing the metal layer lammatcd by said metal 
layer lamination step to oxygen in a plasma state to oxidize the metal layer. 

1 2. (Original) The magnetoresistive film manufacture method according to 
claim 1 1 wherein said plasma oxidation step comprises a step of oxidizing said metal layer, 
and a part of said free magnetic material layer on the side of the metal layer. 

13. (Original) The magnetoresistive film manufacture method according to 
claim 1 1 wherein said plasma oxidation step is performed simultaneously with lamination of 
a new layer on said metal layer. 



(Original) A magnetoresistive fihn manufacture method for 
manufacturing a magnetoresistive film as a multilayered film including: a pimied magnetic 
layer having magnetization whose direction is fixed; a nonmagnetic middle layer formed on 
the pimied magnetic layer; and a free magnetic layer formed on the middle layer and 
provided with magnetization whose direction changes in accordance with an external 

magneticfield. and indicatingamagnitudeofresistance in accordance with an angleformed 

by the magnetization direction ofthe pimied magnetic layer and the magnetization directi 
-otthe-free-magneiic-layer» _.. 
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said methcMi comprising: 

a free magnetic material layer laminaUon step of laminating a free magnetic 
material layer comprising a material constituting said free magnetic layer on said middle 
layer; 

an oxidation control layer lamination step of laminating a predetermined 
oxidation conbx.1 layer on the free magnetic material layer laminated in said free magnetic 
material layer lamination step; and 

a plasma oxidation step of exposing the oxidation control layer laminated by 
said oxidation control layer lamination step to oxygen in a plasma state to oxidize said free 
magnetic material layer to a predetermined depth in a thickness direction from an oxidation 
connrol layer side through the oxidation contix)! layer. 
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